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A B S T R A C T 
Galls are atypical proliferations of plant tissue induced by highly specialized 
herbivores, such as some insect groups. Although gall inducers create these structures 
for their own purpose (food, habitat, protection against natural enemies, and harsh 
weather), many other organisms can use galls as secondary inhabitants. The creation 
of new and better habitats with ameliorated micro-environmental conditions allows 
for the use of many other organisms, and as such, some galling insects are considered 
"micro" ecosystem engineers. This study characterized the occurrence of ants in 
microhabitats created by a gall-inducing cecidomyiidae associated with Eremanthus 
erythropappus (DC.) Mac. Leish (Asteraceae). It was 153 individuals of ants 
belonging to three species in 19 galls (9.5%) from the 200 galls sampled. The most 
common ant species found was Myrmelachista gallicola Mayr (Formicinae), 
including a single queen and larvae individuals. Galls occupied by these ants were 
11.5% larger compared to unoccupied galls (gall diameter: occupied galls - 10.00 ± 
2.09 mm; unoccupied galls - 8.97 ± 1.90 mm). Abandoned galls might promote the 
diversity of other organisms, especially for opportunistic dwellers such as ants. 
Keywords: Community structure, ecosystem engineers, insect galls, rupestrian 
grasslands, Serra do Cipó. 
Introduction 
Galls are atypical proliferations of plant 
tissue induced by specialized herbivores 
(Shorthouse et al., 2005). Although gall inducers 
create these structures for their own purpose, many 
organisms can use galls as secondary inhabitants 
(Mani, 1964; Craig et al., 1991; Crawford et al., 
2007; Maruyama et al., 2012, Giannetti et al., 
2019). Gall inducers create new habitats with 
micro-environmental changes which are used by 
other organisms, and as such they are considered 
"micro" ecosystem engineers (Sanver & Hawkins, 
2000; Crawford et al., 2007; Maruyama et al., 
2012). Secondary dwellers can use galls as refuges 
from predators, sites for preferential foraging and 
protection from unfavourable environmental 
conditions (Sanver & Hawkins, 2000; Yamazaki & 
Sugiura, 2008; Sugiura & Yamazaki, 2009). 
Distinct groups of arthropods have been reported as 
secondary inhabitants in galls (see Mani , 1964), 
and ants seems to be a common group found in 
galls (Wheeler & Longino, 1988; Craig et al., 1991; 
Araújo et al., 1995; Crawford et al., 2007; 
Maruyama et al., 2012). 
In this study, it was characterized the gall 
induced by a still undescribed cecidomyiid midge 
species on Eremanthus erythropappus (DC.) Mac. 
Leish (Asteraceae) and its use by ants in a 
rupestrian grassland vegetation in southeastern 
Brazil. Specifically, this study addresses the 
following questions: (a) how the cecidomyiid 
midge modify the stem morphology in the host 
plant?; (b) which ant species occupy the galls in the 
study area?; and (c) is there any relationship among 
gall occupation by ants and gall-size? 
 
Materials and methods 
Eremanthus erythropappus (Asteraceae), 
known as “Candeia”, is a treelet found in forest 
borders and grasslands (Figure 1ab) at altitudes 
brought to you by COREView metadata, citation and similar papers at core.ac.uk
provided by Portal de Periódicos da UFRPE (Universidade Federal Rural de Pernambuco)
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ranging from 1,000 to 1,700m a.s.l. in the 
Espinhaço mountain range in Brazil. This host 
species often has stem galls induced by the 
undescribed cecidomyiid midge. The galls are 
greenish and brown in colour, globoid and induce 
on the stems of the plant (Figure 1c). This 
cecidomyiid gall and its host plant are very 
common in the southern portion of the Espinhaço 
Range, Brazil (Coelho et al., 2009). Field 
collection was carried out in March 2011 in the 
Serra do Cipó, Minas Gerais, Brazil. 
 
 
Figure 1. A. Study site, cerrado from Serra do Cipó, Minas Gerais, Brazil; B. Individual of Eremanthus 
erythropappus (DC.) Mac. Leish (Asteraceae); C. Gall of undescribed gall-inducing cecidomyiid species; D. 
Cross section of a gall showing some workers of Myrmelachista gallicola (Formicinae). Font: Santos, J. C. 
(2021). 
 
It was 200 abandoned galls from 40 
Eremanthus erythropappus plants (five galls per 
plant individual). The modification induced by the 
cecidomyiid midge on the plant stem was evaluated 
by comparing the maximum diameter of the gall 
and the diameter of the nearest healthy portion of 
the stem. Measurement was taken using a digital 
calliper (error 0.01mm) and compared by paired-
sample t test (Zar, 1999). After the measurements, 
it was opened the galls and checked for the 
occurrence of ants. When ants were found, we 
counted the number of individuals and then 
classified them according to their caste or 
developing phase (larvae, workers, and queens). 
The diameters of occupied and unoccupied galls 
were also compared using paired-sample t-test 
within the same plant individual (Zar, 1999). All 
ants were preserved in alcohol 70% and reference 
material was deposited at the Universidade Federal 
de Minas Gerais. 
 
Results and Discussion 
The stem morphology was strongly 
modified by cecidomyiid. The stem gall diameter 
was 257% larger compared to healthy stems [gall - 
9.07 ± 1.94 mm (mean ± SD), healthy stem - 3.50 
± 1.07 mm (mean ± SD), n = 200, t = 35.51, df = 
398, p < 0.001, Figure 2a]. Galls were 
characterized by a spheroid larval chamber, with 
tunnels and gall wall holes (Figure 1cd). From the 
200 abandoned galls sampled, only 19 (9.5%) were 
occupied by ants. Ants were found exclusively in 
abandoned galls, then, they were considered as 
successors. It was founded 153 individuals of ants 
belonging to three species: Myrmelachista 
gallicola Mayr (Formicinae), Crematogaster 
torosa (Myrmicinae) and an unidentified ant 
species (Sp. 1). The most common species was M. 
gallicola which occupied 17 galls, with a mean of 
7.78 workers per occupied gall (from 1 to 37 
workers) and a single queen. For M. gallicola, it 
was founded four larvae in a gall with 37 workers. 
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Neither pupae nor alate individuals were found in 
the galls. For C. torosa, it was founded a single 
queen with two workers in a gall. Finally, we found 
a single queen of the unidentified ant species. Ants 
typically occupied galls 11.5% larger, considering 
the diameter [occupied galls - 10.00 ± 2.09 mm 
(mean ± SD), n = 19; unoccupied galls - 8.97 ± 1.90 
mm (mean ± SD), n = 181; t = 2.212, df = 198, p = 
0.03, Figure 2b]. 
 
 
Figure 2. Difference between: A. mean of diameter of healthy stems and galls inducing by a cecidomyiid 
species on Eremanthus erythropappus (DC.) Mac. Leish (Asteraceae); B. mean of gall diameter of unoccupied 
and occupied gall by ant species. Font: Santos, J. C. (2021). 
 
Galls commonly harbour secondary users 
and ants seem to be very common inhabiting galls. 
This opportunistic use of microhabitat are recorded 
in galls induced by distinct taxonomic groups, 
including many insect taxa (Fernandes et al., 1988; 
Araújo et al., 1995; Crawford et al., 2007), 
nematodes (Maruyama et al., 2012) and bacteria 
(Yamazaki & Sugiura, 2008). Nevertheless, 
records of ant nests with queens and larvae in galls 
are rarer, and are mostly found in insect induced 
galls (Wheeler & Longino, 1988; Craig et al., 1991; 
Araújo et al., 1995). 
Myrmelachista gallicola was the most 
frequent ant species found in the cecidomyiid galls 
on E. erythropappus. The study broadens the 
previously known distribution of this species, 
which were only recorded in the Brazilian states of 
Rio Grande do Sul and Rio de Janeiro (Quirán & 
Martínez, 2006). This species is commonly found 
inhabiting galls induced by Cecidomyiidae and 
Cynipidae and first individuals described were 
found inhabiting cynipid galls in species of 
Fabaceae (Quirán & Martínez, 2006). Almeida et 
al. (2014) found an unidentified species of 
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Myrmelachista that can belong to the species M. 
gallicola. If this ant species is somehow specialized 
in inhabiting galls or not, it seems to be an 
interesting question to be addressed in future 
studies. 
The space created by galls can attract ants 
for nesting. As in our study, Almeida et al. (2014) 
found that 14% galls on E. erythropappus were 
occupied by eight different ant species. The 
cecidomyiid midge induced galls enlarged the 
stems of the host plant, E. erythropappus. Thus, 
gall inducer increased the space available for ants 
(Craig et al., 1991; Araújo et al., 1995, Almeida et 
al., 2014), and might offer protection against 
predators and unfavourable environmental 
conditions (Hawkins & Unruh, 1988; Larsson et 
al., 1997, Fukui, 2001; Crawford et al., 2007). Gall 
inducers can have an important role in the diversity 
of arthropods associated to their host plants, and as 
such, act as ecosystem engineers (Jones et al., 
1997; Crawford et al., 2007; Maruyama et al., 
2012; see also Fernandes et al., 1999). In this sense, 
gall inducers might have a diversity enhancing 
effect where they are abundant, especially for 
opportunistic cavity dwellers, such as ants. 
 
Conclusions 
Abandoned galls in Eremanthus 
erythropappus act as "micro" ecosystem engineers, 
creating new habitats and promoting the abundance 
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